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With the growth of the hospital in age and diversity of

astivities has coms a corresponding growth of the staff in train-

ing and experlenze. Whereas during the first years of the hospi-
tal's existence mes¢ of the members of the staff consisted of men
of reletive.y small exporience and traiming In scizntific work, ]
now the hespital staff irsludes several men of wide reputation and
soientific AbiVily and rapabie of carrying on anc directing scien- %
tific work. Tkic has resultod in a greater or lesse~ saparation i
of the wurk ¢f{ the hospital into several divisions, earh under the %
direction of one man, with a corresponding division of responsi- |
bility. | i
From the nature of the mterial which is studied it 1s

obvicus that this division of activities can never be so complete
in the hospital as that which is possible in a purely laboratory
organization. However, by maintaining as close cooperati.on as
possible batwz2en the various divisions it is hoped thaf. noe loss in
effectivensss has resulted or will result from this cbénga in oigan#
ization, % 1instead, 'tizat a great increés& in individual accome.
plishment will follow. |

- As a result of fhis modification in the plan of work it
has becore increasingly difficult to present a report on the prog- .
ress of the investiigation of the various diseases which are belng
studied which will adequately describe the activities of the hoépi—
tal. Consequantly the hospital report now consists more of a

report of the individual workers rather than, as formerly, of a
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report of the werk in the hospital as a whols.

The patients admitted for study have consisted of

perscns suffering from various forms of acute respiratory Adils-
ease, Acute rhouratic fever, measles, nerhritls, or heart dis~
easn,

T™o ¢3vdy of respiratory diseare has been directed
along smevhaf, “Alfferent lines then those in vhich the hospital
has bean nng‘{ged in the past. It is believed that the effec-
tivenens of cerum treatment in cases of mmsumonia due t.o Type I
meumococcus has now been well demonstrated and the technique
of treatment has been sufficiently well develgped that it may
be effectively employed in other hospitals. The manufacture
of the serum also has deen undertaken dy othera se that it has
not~nemod advisable to employ the resources of the hospital
to any great extent in further study along this 11n§. The
study of the guestlon of effoctive treatment of pnsumonia, how-
ever, has not been discontinmued since there are many; cas'es of
other typeaa for which at present there 1s no offoctive treatment
Imown. . Our experience so ta.r.ha.a not indicated that it wili ha
possib:.e {to make any uodtticntion in the mathod of serum treat-
ment ‘dbich is smployed in Type 1 cases to maka it applicable to |
these other forms. Attompts m-e, thereforo. ‘being made throu@.
~ more fundamentat studies to ebiain new lines of approach to the '
problam »f specific %reatment in these other cases. In the mean-—
tims, it Fas been thonght advisable to a?udy more fully the func

tional abnormalitios present in patients suffering from pneumenia
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with the pbssibility that Iimprovements in treatment may dYe
devised, even in the absence of any form of spscific treatment
which arcts directly upen the bacteria or their products. The
progress made aldng these lines is described under the work of
Dr Binger and Dr Stadie. The following report by Dr Avery
includes a description of work accomplished and in progress re-

lating to tha bacteriology of respiratory infections,

Dr Avery.

Studies on Enzymes of Pneumococcus,

In conjunction with Dr Cullen the study of the biochem~
istry of the intracellular substances of pneumococcus has been
contimuied; during the past six months, however, this study has
bheen unavoidably interrupted becamuse of demands made on Dr
Cullen's times by the work of his own department form which his
services could be spared only at odd times. In the November
issue of the Journal of Experimental Medlcine there appearsd three
papers by Ur Avory and Dr Cullen covering the studies on the en-.
symee of rmeumococcus thus far completed. These deal with the
proteclytic, lipclytic and cerbehydrate-splitting ensymes and ke
olear the fact that, by means of sterile solutions and extracts of
;neumococci, it is possible to correlste many of the f\mct'iona:.l
activities of the living cell with the enzynotic processés of the
intracellular substances removed from the grewing organism.

Further study has demonstrated still other enzymotic
activities of these pneumococcal substances. These specific in-

tracellular agents manifest their activity on variocus substrates.
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Fer instance, in the presence of blood, achtive solutions of pneu-
mococci are strongly herolytic and under proper conditions are
capable of tranaforzing hemnglobin into methemoglcbin,  Knowledge
of the naturc of these endokemotoxins may prove significant in the
interpretation of certaln blood changes clinically assoclated with
posumdcoccel infection in man. Again in the presenlce of bacter-
jal suhstrates ~onsisting of heat-killed pneumococci, these active
enzyme~-contalning solutions cause complete and prompt lysis of the
cell bodies; this bacteriolytic enzyme is epecific in that its dis-
solving action is exerted only on pneumococci and not on hemolytic
streptocoocel or staphylococel. On grean-producing streptococct,
shich may be more closely related to pneumococcus than either of
the other organisms, the dacteriolytic enzyme of pnesumococcus 6x-
erts a lytic action, which, however, is never so active or so com-
plete as in the case of the homologuas organism itself,
In comnection with the investigation of these intracellu-
lar enzymes, a study is being made of sutolysis of pneumococci.
It has Yeen found, when washed bacterial cells from actively grow=
ing cuitimé ars sxxspén&od in phosphate solu:hioné, ﬁ‘xat ihe extent
’ and" rap:{d ty of self-dissolution of the organisms is d.ependent
'upon the hydrogen jon concentration of the mixtura. ; Autolysis is
' most rapid a.nd comnlete over the zone P 6 5 to '7 o, within thia
range ’19 the optim of the protease, lipase, and invertase of
prieumococcus, In fact within this zone all types of enzymes of
pneumococcus thus far described can act simltanecusly. This fact

recalls the cbservation of Dernby that autolysis of animal tissve
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proceeds furthesi at a Pydrogen ion coacentration vhere the various
enzymss can function simmltenecusly.

In the r:ares c¢2 this study 1t was chserved that if the
barterial suspensions wers autoclaved following autolydis, precipi-
tatinn nccurred at a definite rsaction. Furthermore, this acid
tone of heat precipitation was found to be different for differant
tyres of pneumccocci and likewise different from the point of acid
agglutineticn of the various types as determined by Gillespis.
Theso observations suggested ths pnssibility that this reaction
might in some way be connected with differences in the 1soelsctrie
point of the cell protein. "."his rhenomenon is now being invesati-

gated by the cata;horeéis method,

Sindies on Bile Solubility of Pneumococcus.

As far as is known for bacteria, soluhility in bile is
preciliar to pneumccoccue alane. However, this property is pos-
sessed also Dy cercain sp*rocha.etes and trypanosomes. The fact
that microcrganiems S0 widely remote biologically should have this
. peculiat :Hy in r'oumon, led earlier investigators to attempt the use
.- in pneumococcal infecdons of dtemot.haraneutic agantf; of rqputed
value ur tbe treetmrnt of diceases due to organisms of the other i
groups 1 V'ith ‘rhe hope tha+ a fuuer kaowledge of the mecha.nism
otv the bile reastion might lead to a hetter underst%nding of the
action and effect of chemical ar;d. Thysicel agents on tha bescterial
cell, study of the bile solubility of pneumuconceas has been undar-

taken by Dr Avery.

Heating pneumococcus to a temperaturc atove the thermal
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death-point (52°C.), or subjecting the cells to an acidity equiva-
lent to cr greater than the acid dezcth-point (pH 5.) renders them
insolublie in biln. T~ the organisms are exposed to the action of
carboelic acld or satuvrated with Gram's iodin solution and then
washed free of these reagerts, they are no longer soluble. The
effect on bils snlubility of vaerying the cencentration of salt and
of varying the hydrogen fon comcentration of the fluid in which the
organisms are suspended 1s being studied. The maximum solubility
of the bacterial cell at any given concentration of salt frem M/2 to
M/320 is at pH 6., while on the acid side of this point, bile
solubllity decreases as the salt concentration increases, and at
reactions more alkaline than pH 6., the greater the salt cangentra-
tien the greater is the solubility of the cell. The explanation of
these retictions is being sought at present.

Bacteria adsord antibody and after specific adsorption,
exhibit certain vhenomena indicative of surface, if not of intra-
cellular changs. Specifically sensitized pneumococci are viable,

‘agglutinated ard rendered phagocytable; are they still dile scluble

or is it possible that the cell membrane has becouwe so altered as
to be resistant to the action of bile? Pneumococcl \r;ere sensitized
in specific antipneumococms serun, -the-agglut;nated organism_thor..
oughly washed in repeate& changes of salt solutions, the clumps of
bacteria broken up, apd the cells resuspended and tested for bile
solubility. As control, pncumococci of the sams type were exposed
%o heterclogous immne serum and treated in the wanner dascribeci.

The specifically sensitized bacteria were bile insoluble, while
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these sirilarly treated with non-specific serum were c.om.pletely
dissolved irn bija.
As a 1ir-: rumter of patients with lobar pneumonia give
a history of som2 preceding infection of the respiratory tract, a
study of the bacterial flora of the unpper respiratory tract in

health and in common colds has been started by Dr Ernest Stillman.

Specilal attention has been paid to the bacterial flora of the nose
vhere but few organisms, mostly various kinds of staphylococci, ars
found. The work on the biological classification of Bacillus in-
fluenzas has been confirmed and a study made of the distribution
of these bioclogical types. The incidence of Bacillus influenzae
in about 100 normal throats #zhis winter was 25 per cent. 0Of 11
cases of coryza and laryngitis studied, Baclllus influenzae was
recovered in 35 cases. From 29 cases of lobar pneumonia Bacillus
influenzae was recovered in 25 cases, or 87 per cent. From 2
cases of lobar pneumonia and from one case of laryngitis, meningos-
cocci were recovered from throat cultures. In 2 of these caces,

the cultures were almorst pure.

Studies conesening growth accessory substances in

" bacterial nmytrition.
These studies are being carrisd on in conjunction with

Dr_Thiostte of Carictiania, Dirsctor of the Iaboratories of the
Norwegian Army, who joined the hospitel staff last November. Be.- |
cause of previous observations cn the oceurrence and growth of a
mucoid strain of B. paratyprhosus, Dr Thjotta became interested in

the growth of mucoid bacilli in general and the transformation of
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nen-ruceid ocfaaisms irto the mcoid varietv.  He bagan his work here
with an attem:t to grov- d*fferent nicroorganisms, B, paratyphosus and
pneumorocci, in broih contZining the mcus prodvucad by a variety of
micoid bacilli. Thuing this werk he roted that Bocillus infinzenzae
grew when inoculrtecd into blerod-free droth containing the mcoid mater-
ial of Bacillus Fricdlinder. Considerable cuantitizs of the rmucold
substance were zollacted from growth of a mucus-preducing strain of
Bacillus Friedldnds+ and rrepared by suspending it in salt solution
and heating it one hour at 60°C. This sterils substance, when added
to broth in wvarying amounts was found to vsupport 1ife of Bacillus in-
flusnzas without the addition of blood or blood derivatives.  Subse-
guently Dr Thjotta found a similar growth-promoting action in extracts
of mucoid material obtained by bdoiling suspensions of Bacillus Fried-
1inder and even of ncn-mcdid organisms such as Bacillus proteuns, It
is evident then that Bacillus inflttenzae can grow profusely in hemoglo-
bin-free wedia consisting only of plain broth enriched by emlsions or
extracts of mucoid bacilli or bacterium protéus.

Purthermore, it was found that these emnlsions and extracts
can be boiled for ten mimites and filtered through Berkefeld candles
without losing their growbh-indﬁcing property. It was thought not
un2ikely that the growth-stimulating effect of these bacterial extraéts
wight be due to substances of_»the same nature as the so-called vita- ‘
mines. A To test this essumption, similar extracts were prepared by Dr
Thiotta end Dr Avery from yeart cel‘.“é vihich are knowm to be rich in
growth accessury sudstancas. These sxtraots, even in mirmte amounbs

were found capable of promoting growta. Extraction of the growth
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acceaéo:y substances from another source, namely, green vegetables,
wae t%ied; ex.racts ¢f fresh tomtoes, green peas and string beans
wera found remarkably active in stimulating growth. These active
yeas* or vogelable extracis when added to broth greatly accelerate
grow.k ofF orzarisms suen a8 socillus influenzae and pneumococci, so
that witLin %13 hours sabundant growth is evident. In the case of.
pneumococcl, a s~eding too minute to initiate growth in plain broth
alone will amply su’fice (o induce abundant growth in the same medium
if a tmall amovnt of extract containing these growth accessory sub-
stanccs is edded. In the case of Bacillus influenzae, luxuriant
growih occrs in plain btroth containing yeast extract when seeded from
blood mudis, ahile under identisal conditions, no growth takee place
in the same broth to which these extracts have not been added. The
addition of these growth accessory substances in concentration as
small as 1:1000 suffices to stimulate growth under these conditions.
However, for reasons to be discussed later, subsequent cultivation
fails in btroth medianm containing only yeast or vegetable extracts.
While the nature of these growth accessory substances is not
known, they are preostmably analogous to the so~called vitamsnes, It
has been rovad ths{ they resist toiling for at least ten mimtes, that
they are destroyed by ~utaclaving, that they are extractable from fresh
vegetables and fiom growing bacterial and yeast cells, that they are
water soluble, thet they pass a Berkefeld filter, and that extracts of
these subtstazces contain but littls nitrogen,- about 0.116 per cent.
Whatever treir nature, it apreaTs *ha*t thes~ growth accessory sub-

stances zre lureoitant faciors ia bacterial imtiriticn.
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In the application of this prinéiple io bacterial mtrition,
particular attention has been thus far given to the mutritiomal re-
quirements of Bacillus influenzas, since this organism belongs to &
peculiar group of bacteria which have been heretofore considered obli-
gate hemorhiles. Closer analysis of the growth requirements of these
organisms, however, has shown that the so-called hemoprhilic property
has been based an a lack of knowledge of the actual matritional needs.
It was soan discovered that whereas Bacillus influenzae would grow
luxuriantly when transplante& from blood medium to yplain Ytroth contain-
ing yeast extract, cultivation could not be contimed in yeast broth
alone more than ona or two transfers., This suggested that possibly
some other sulstzncn wzs carried over from the original blood culture
in an amcunt sufficient to supplement the yeast broth and that growth
failed in succeeding cultures becaunce this substance was elithep ex-
hausted by growth or lost by dilution on subsequent transfers. Foxr
purposes of discussion this substance may be referred to as the X fac-
tor and the vitamine-like substance in the extracts, as the V factor.
Neither of thesa twn factors by itself can sustain growth of Bacillus
influenzae. Evidently both ars eisential to growth and both are sup~
plied in bliood used i;n the cultivation of Bacillus influenzse. As
previcusly poirted ont, the V factor is destroved Ly autoclaving. If,

therefore, blood medivm is anton~laved, it should no longer te able to

support grewth of Bacillus influenzae. This is actually lhs case.

If, howeveyr, the X factor has not been destrcyed by heating, then this
same mzdium should be reactivated by ths additicn of fresh yeact cx-

tract. Thi® also is the cace. The growth accessory substaaze (th2
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V factor) which is destroyed by autoclaving blood, can be %uppiied
from another source, such as yeast; and this substance is capable of
reactivating a medium in which, as a result of heating, the X factor
alone remins., Moreover, just as the V factor can be supplied by

the addition of extracts of living cells, so the X factor is found to
be contalned in hemoglobin-free serum and ascitic fluid. Serum brath
containing yeast oxtract furnishes all the nutritive requirements for
growth of Bacilius influenzae, containing as it does the requisite X
and V factors. Search is being made for the X substance in material
other than tody tissue., That it is not hemoglobin itself, however,
that contains this essontial substance, is shown by the fact that pure
crystalline hemoglobin when added to broth fails to support growth of
Bacillus influenzac unless yeast or its equivalent in the V substance
is also present. This fact indicates that hemoglobin contains some
of the X factor, but is in itself not capable of supporting growth.
Furthesr, since suustances other than hemoglobin have been found to
furnish this X sutstance in greater abundance, it is evident that hemo-
globin as such is not requisite to growth and that Bacillus influenzae
is non o siristly hemoglobinorhilic organism. Th's fact, howsver, is
of lees f mevrtonce tkan the principle in tacterisl matrition waich »\is» .
inveived in its dsmonstration. TFurther studies are plarmed to deter~
mine thﬁ .ivn;éc:.'tasxce of this rinciple in the cultivation of other
species of bacteria. Similar aralyses of the mutritional requirs-.
ments of organisms new culiivated with d.:lfficu.‘-.ty may yield a fuller
anderstrnd’ng of the ontimal conditiecas for prowth. Freoxa analogy

with aniral nutrition, it seems not unrsasonable teo svppose that

T
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growth deficiency in the cultivation of bacteria may be overcome by

the addition to culiure media of the appropriate growth accessory

substances.
Dr Blake
In association with Dr Trask the following studiss have been

made concerning measles:
1. Infegtivity of the blood in experimental measles.
A series of experiments dealing with the infectivity of the

blood in expevimental measles in monkeys has been carried out, It

has been shown that the disease may be readily carried through a serie.

of animal passages by intravenous inoculation of whole blood from in-

fected monkeys withdrawn during the prodromal and early eruptive

stages. The infection has thus been carried through twelve passages, .

By this wethod of passage it has been found, howsver, that the virus
gradually becomes attenuated until it is eventually no longer capable

of cauasing a general infection. It has furthermore besn shown that

‘the virus is present in the plasma but not in the blood corpuscles,
.that it is present .An as emall amounts as 0,1 to 1 ecc, of blood, and
that it s capable of inducing a general infection by subcutaneous in-

oculation, provided it is so inoculated before it has been attenuated

by animal passage. v - | .
2. Resistance of the virus to glycerol.
It has been shown that the virus remains viadble and retains
its infectivity for at least 2 months when preserved in 50 per cent
glycerol in the icebox. Under these condjtions it appears to becoms

somevhat attenuated, though the data on this point are not as yet
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sufficiently complete to make a definite statement.

3. Effect of intracutaneocus injection of virus attenuated. (M
by animal passage or glycerolization.

It has been found that monkeys inoculated intracutaneously
with 0.1 to 0.5 cc. of fresh or glycerclated plasma containing an at-~
termated virus, exhibit a local reaction but no evidence of a general
infection. The local reaction consists of a definite cutaneous edema
of 12 to 48 hours duration which may or may not be followed in 2 or 3
days by a local exanthem in the neighborhood of the site of injectiom.
A considerable number of monkeys have been thus injected to study the
character of the lecnl reaction. These monkeys are being kept for
subsequent imounity studies which it is plamed to begin soon.

4. Acquired immmity following experimental measles.

Six monkeys which had previcusly recovered from an attack
of experimsntal measles have been reinoculatsd, in one instance with
measles virus of homol:;gous seurce, in five instances with virus of
heterologous source. None of the six showed any evidence of infection
while the control normal enimals innculated at the sams time witﬁ '
equivalent amovnts of the samp meterial came dovm with éxperimental
measles.

5. Cantimed attempts to cultivate the virus have not yet
yielded positive results.

6. Attempted inoculation of rabbits with the virus of
measles, by intravenous, subcutaneous and Iatratesticular routes havs
not been definitely successful, thouga yielding some suggestive resulis

which warrant further study.
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Dr Swift ‘ ' - .

With the assistance of Dr Boots and Dr Miljer the follewing
studies concerning acute rheumatic fever have been made or are in
progress: |

Ten patients who were considered to have rheumatic fever at
the time of admission have been studied in the past six months; subse-
qusntly two of them have .proven to have other forms of arthritis: one,
a gonorrheal arthritis, the other a destructive arthritis. Of the
eight patients in whom the diagnosis of rheumatic fever has been made,
only two- have had a simple polyarthritis without complication; the
others have had distinct cardiac involvement. From pathological
studies of the hearts of patients dying from this disease it is becom-
ing more and more evident that a specific form of acute interstitial
myocarditis is present in most fatal cases.. Whille in former times the
chief emphasis waa placed upon the occurrence of endocarditis in rheu-
matic fever, today we are making an effort to determine the presence
of myocarditis during the course of the disease. In collaboration
with Dr_Cohn our patients are being studied with this point in view.
Daily electrocardiograms are xﬁade of esach patient dniing the acute
stages of the disease, and at longer intervals at later stages; at the
sama tlme careful bedside stu;ues are mades to determine the relation
of abnormalities in the electrocardiograms with signs of cardiac com-
Plications. While these studies are still only in the preliminary
stage, it is evident that in many patients there are distinct symptéms
and signs of myocardial involvement and at the same time evidence in

electrocardiograms that the myocardium is acting in an abnormal
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manner. Prolongatijon of the condnction time is one of the chief ab-

normalities noted; two of our patients have had transitory attacks of

— ~-..~_‘_—
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auricular fibrillation, ‘
The action of the salicylates in rheumatic fever is not yet

definitely determined: whether they act merely as antipyretics and

analgesics, or whether they have a definite specific actioen upon the

arthritis, are still moot points. Careful daily charts are being

kept showing the development of each individual feature of inflamma~

g
tion in each Joint and the disappearance of each of these signs and IF
symptoms after the patient is fully under the influence of salicy- 5

lates. No records of this type are avallable in the literature, and ]

it is hoped from a study of patients in this manner to be able finally
to throw some light upon this subject. Another clinical study con-
timed from last year is the toxic action of salicylates upon the kid-
neys. Hanzlik and his coworkers in Cleveland have reported that most
of their patients shortly after receiwving toxic doses of the salicy-
lates have edema and other evidence of disturbed renal function. Our
studies in the past two years have failed to confirm these findings:
Only when patients are severely intoxicated have they shown the symp-
toms that the above mentioned workers claim to have noted in most of
their patients.

Blood and joint fluid caltures in all of our patients this
year have failed to reveal the presence of streptococci or other bac-
teria. At present we ars concentrating our attention upon cultures
of the joint exudate with Noguchi's anaercbic methods, No definite

results have been attained; grossly, sowe of the inoculated tubes have




appeared different than controls, but microscopic examinations have
failed to reveal any definite bodies.

Our efforts to reproduce the disease in animals have been
contisued by the injection of rabbits, guilnea pigs and monkeys with
blood and exudates from patients. Four rabbits and two guinea pigs
have shown a mon-arthritis; all but one of these animals had been in-
oculated with material from other aﬁimals of the same species that
had received the bdPlood of rheumatic fever patients. It has, however,
been impossible to induce arthritis in subsequently inoculated ani-
mals., So far, therefore, the clinical picture of polyarthritis
rheumatica has not been reproduced experimentally. Histological
studies are being made of the hearts of all of the inoculated animals;
many of these show focal myocardial lesions the nature of which still
awalite elucidation.

Dr Boots has carried out an extensive study upon the anti-
bacterial properties of socdium salicylate in vitro and in vivo, and
has compared these properties against streptococci of the non-hero-
lytic and greén forming verieties with similar action against pneumo-
cocci and hemolytic streptococci. He has shown that seodium salicy-
late in concentrations five to ten times greater than it can exist
in the bdody has practically no bactericidal action; not until a con~
centration‘ of one per cent is reached is thers any demonstrable
inhibitory effect of the drug in fluid media. A theoretic dissoci-
ation curve of salicylic acid has besen plotted, from vhich it is
evident that salicylate in a medium of the reaction of the body rust

all be combined with base in the form of a salt; only at a pH of 3.
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or less is there any free salicylic acid; at a pH of 4., less than
ten per cent of the salicyl exists as free salicylic acid. It is
obvious that this degree of acidity does not exist in the blood or
inflammatory exudates of patients with rheumatic fever. It has been
determined directly that the joint exudates of cur patients is at a
reaction of about pH 7.4; in one patient with Staphylococcus aureus
arthritis the exudate had a reaction of pH 6.9. This evidence defi-
nitely controverts the long held opinion that the action of the sali-
cyl in the arthritis of rheumatic fever was brought about by the acid
reaction of the joint exudate in this disease; in this supposed acid
exudate salicylic acid was supposed to be set free. It has been
shown that salicylic acid at a reaction of pH 3.1 and 3.7 has little
if any more bactericidal action than HCl of a similar hydrogen ion
concentration. Staphylococci are more resistant to the salicylates
than are the green streptococci; green streptococci, hemolytic strep-
tococci and pneumococci are all about equally susceptibls to the bac-
tericidal action of the drug in vitro.

The blood of patients who have been given salicylates to

the peint of intoxication and that of rabbits receiving comparable

doses has been tested for bactericidal properties: This blood was no

more antibacterial than the blood of the sams individual or animal
before receiving salicylates, nor than that o_f normal controls, It
seems evident from these studies that if we accept the green strépto-
coccus as the etiologic agent in rheumatic fever - an opinion not at
all proven - the beneficial effects of sodium salicylate must be exer-

ted in some other way than against the dacteria.
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Dr Van Sivke

Dr Cullen has been engaged in perfecting a simple colori-
metric method for determination of hydrogen ion concentration in the
blood plasma, Certain slight errors attend the use of indicaters in
such a solution as plasma. The proteins affect the behavior of the
indicator, and to a slight extent, the salts. also. Furthermore the
P undergoes an actual increase when the temperature of the plasma
is changed from 38° to room temperature. Our purpose has been to de-
vise a colorimetric technique which would yield constant results, and
then to compare these results with those obtained by the standard elec-
trometric method. If the difference is sufficiently constant, it can
be used as a correction, so that results obtained at room temperature
by the simple colorimstric method may be made to indicate the actual
PH of the blood plasma. A considerable rumber of human plasmas have
been subjected to pH determination by the two methods, and it now
appears probable that the problem may be successfully solved. The
colorimetric tewhnique was first developed to a point where duplicats
readings could be checked within 0.02 pH, The freshly drawn blood is
centrifuged under a layer of soiid paraffin to prevent loss of carbon .
dioxide, and a sample is diluted with carbon-dioxide-free physiological
saline sol@tion. 'Jhe latter 13 contained under paraffin oil in a mbe
and has the 1nd1cator, phenol red already in it before the plasma is
added. The reading is made in a comparator. Thus far the results
have averaged 0.18 PH higher than the electrometric.‘ and correction
does not seem to vary by more'than 0.02 or 0.03 pH from this value.

If similar results contimie to be obtained, they will demonstrate that,
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with the colorimetric technique developed by Dr Cullen, reducing
the pH obtained by 0.18 gives the actual blood plasma pH with an
accuracy hardly less than that of the electrometric determination
itself,

Such a method will be of value in the study of disturb-
ances in the acid-base balance involving alterations, not only of
alkaline reserve, but of the pH also. These condltions do not usu-
ally occur in acidoses of the metabolic diseases, but they do occur
constantly in anesthesia, as stated in our last report, and probably
in other conditions in which the sensitiveness of the resplratory
c;:ntrol is affected.

The adbove mentioned work on blood changes in anesthesia
has been continued, with confirmation of our former resulte, vie,
that etherization causes a lowering of both alkaline reserve and pH
in the blood, the respiratory center suffering an apparently progres-
sive deadening from the start of anesthesla to the deepest stage,
With the improvemente in technique on which we are at present en-
gaged, including the colorimetric pH determination, we hope shortly
to learn more about the progress of the changes,‘ their persistance,
and factors affecting their severity and the rate of recovery.

| We a,iso‘expedt to use this technique to study more Come .
pletely than heretofore the acid-base balance of the blood in pneu-
monia; Newburgh, lMeans and Porter reported evidence that in
experimental pneumonia the respiratory center becomes less responsive
to carbon dioxlde stimulus, If this 1s the case, a decrease in the

pH of the blood is to be expected,similar to that found in anesthesia
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Dr Cullen, Dr Austin, #nd Dr Peters are continuing the

work begun by them with Dr Mclean, in a collaboration betwsen this
laboratory and that of Prof. L, J. Henderson of Harvard, with the
purpose of ascertalining the quantitative relationships of the
changes that occur during respiration in the carbon diexide and
oxygen, the chloride and bicarbenate, of the cells and plasma.

The preliminary results were of sufficient interest to indicate
that the problem is worth developing, for the light it may throw on
the physiology of respiration, and the additions that it may bdbring
to our means for studying respiratory and circulatory disease. We
are at present improving certain points in the techniqus which wers
found to need standardization before results of the desired accur-
acy could be relied upon,

Dr_Peters is engaged in the preparation of crystalline
hemoglobin for study of its acid dissociation constant and of its
alkali-binding power and buffer effect. Hemoglobin eppears to be
the most important substence in the blood in maintaining its con-
stancy of reaction during the ph&siological changes of respiratioﬁ,
and an accurate knowledge of the above factors will assist In form
ulating clearly the menner in which hemoglobin stabilizes reaction.

Dr Binger, for work with heart patients, has so improved
the Inndsgaard-Van Slyke technique for determination of lung volume
that it can be depended upon to give accurate results with subjects
who cannot increase the depth of their respirations, or otherwise
collaborate. In the original method a known volume of pure oxygen

from a bag was mixed with the air in the subject's lungs by eseveral
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deep Sreaths, -and the lung volume was calculated from the extent to
which the nitrogen gas of the lung air was diluted by the known vol-
ume of oxygen. VWhen applied to patients who could not breathe deep-
ly, @and therefore require 2 or 3 mimites, instead of 30 seconds, for
complate mixture of the gases, the above method becomes inaccurate
because of the considerable volume of oxygen esbsorbed. This diffi-
culty has been overcome by having the subject breathe a mixture of
oxygen and hydrogen, and basing the calculation, not on the nitrogen
content of the final gas mixture, but on the szHz ratio. Since
hydrogen is absorbed but slightly, accurate results may be odtained
by this method even when the breathing is continued for several min-
utes.

The object of this work is to analyze the lung volume chan-
ges in heart patients. Peabody has already shown that the vital
capacity is diminished, roughly in proportion to the cardiac insuf-
ficiency. Dr Binger's object 1s to obtain data also on the residual
ailr, and find whether the diminished vital capacity is due to inabil-
ity to expire with normal completeness, or to the obliteration of
part of the aerating lung volums. Results of interest are being ob-
tained, and will be reported later.

Dr Stadie is continuing the studies begun last year of' the
effect of oxygen breathing in pneumonia. -‘He has improved the struc-
ture of the chamber in which the patients are placed, and perfected
the methods for removing the carbon dloxide and controlling the oxy-
gen tension. His results confirm thosze obtained last year in show-
ing that cyanotic patients have the oxygen content of their blood

increased by raising the oxygen content of the air they breathe, that
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the cyanosis correspondingly diminishes, and usually disappears, the
respiration and pulse become slower and more normal, and the patients
appear more comfortable. The improvement lasts only as long as oxy-
gen administration continues, removal from the chamber resulting in
an almost immediate return to the former condition. ‘The course of
the infection appears not to be affected. The treatment may, how-
ever, have valie in maintaining the vitality of patients who have the
adbility to overcowe the infection if physical exhaustion is presvented.

Dr_Stadie is begimning a study of the changes in effective
lung volume during convalescenas from pneumonia, particularly with a
view to obtain information concerning the changes that accompany res-
olution. For this purpose he is employing the improved technique
for lung volume determination perfected by Dr Binger.

Dr Edger Stillman is continuing the study of nerhritis,

devoting particular attention to the relation of the rates of salt

And urea excretion to the blood concentration, and to other functional
tests in the different types of nephritics, At the same time the
treatment is accurately regulated with the ald of the dist kitchen.

It is hoped that information mey gradually accumlate which will
assist in the objective differentiation of the types of nephritics

end the corresponcing treatments which are necessary and justified..

Dr Stillman, as one of the details of his study, has, at
Dr Cchn's suggestion, made observations of the blood volume by the
vital red method in & series of cases with hypertension, in order to
find whother there is any indication of a decrease in the volume of

the arterial system. The results were entirely normal, however,

R
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Miss Hiller h#ts completed a careful study of the differen:
protein precipitants used for dbleod, in preparati‘on for further ex-
periments on emino acid physiodogy which will require especial accu-
racy in removal of the proteins. The werk has indicated the rela-
tive completeness with which the different precipitants remove both
the native 'proteins and the intermediate albumoses and peptenes, and
will serve as a guide in the use of reagents that could formerly be
axployed only in a relatively uncertain mamner.

ldiss Hiller 4s ales proceeding with the very difficult
work of isolating and identifying the unknown basic amino-acid of
gelatin., The substance has been prepared in emall quantities in

form for analysis, and {8 now being prepered on a larger scals.

Dr Cohn

During the past six months, the laboratoriss in the Cen-
tral Building (Room 320) and on the sixth floor of the hospital have
been abandoned, and the new one on the eighth floer occupied in
their stead. Undor ordirary circumstances this event wonld merit
no romuent, but tha’plahiﬂh'g"and preparation of the new rooms and
the installation of apparatus consumed so mach of time and of energy

as sericusly to interfere with the presecutfion of work. The loss

"is, however, no% to be taken® serieusly, ‘for the new laberatories

offer so mich greater \f‘acillties", conserve our efxergiéé so much more

and render exrerimenting so much easier as t¢ compensate fully for
the worlk spent in their construction.
Investigations have been carried on, both on patients and

on animals. (1) Patients in Dr Swift's care, suffering from acute
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theum#tic fever, have been studied electrocardiographically.
Changes of two sorts have taken place in the hearts of these pat-
ients, The first concerns alterations in the auricule-ventricular
conduction interval. It is generally presumed that in health this
is constant or changes within narrow limits. But it is not un-
known that in this disease, as in syphilis, changes take place in
A-V conduction in certain instances, which sometimes lead to heart
block, especially as a late sequela. But this knowledge did not
lead us to expect changes from day to day, amounting from 0.02 to
0.05 seconds. This occurrence furnishes sound clinical evidence
for the belief that the rheumatic process mey involve the heart in
its entirely, myocardium as well as endocardium, and in a sense per-
mits studying the myocardial involvement in detail. [Exactly what
lesion it is, which is responsible, one cannot say, but the nodules
described by Aschoff as characteristic of the disease suggest them-
selves as the cause of this manifestation. It is interesting to
notice that cases in which other evidence of contlmuing disease has
ceased to exist, still manifest the changes which are now descrided.

~ ¢ i A second point which this study has shown is alteration’in
the form of the ventricular complexes in brief pericds of time. This
involves more especially the Q R S group and is indicated in the
changing helght of the waves; alterations in the notchings when these
are present; and deviations in the form of that portion of the curve
lying between the Q R S group and the T-wave. In one case espec-
ially was this change marked. The downstroke of the R-wave failed

to reach the base line, but stopped short of this and contimued into
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the T-wave. It is for the moment of importance to recognize these
changes in the curves. That they betoken the presence of altera-
tions in the heart muscle is, of course, true. But which function
in the heart has suffered and for what reason is still obscure. The
full explanation mmst await a closer knowledge of the eiectro-thys-
ialogy of the heart,

In the third place, irregularities have been encountered
in these cases. Prematurs centractions, especially of the ventric-
ular varisty, are not infrequent, In two ingtances transient fib-
rillation of the auricles was seen. In one ease soveral paroxysms,
two or three, were studied. In the other, a single paroxysm was
observed, but before the return to normal mechanism, there was an
interval in which for two or three days the auricles fluttered. We
were in this case uncommonly fortunate in being able to photograph
the transition from fibrillation of the auricles to the normal mech-
anism. I believe that in human rhysiology this observation is
unique and important. In ‘the curve after the last ventricular wave
occurring during the fibrillatory period, several more auricular
waves indicative of fibrillation appear. Then all evidence of aur-
icular activity vanishes, This post fibrillatory diastolic period
1s distinctly longer than that usual in this case. Diastole is
interrupted by a P-wave, representative of coordinate auricular con
traction. It is followed by waves of normal ventricular activity
and thereafter by a normal mechanism. The curve throws light on
the fibrillatory process. Whatever its nature, whether due to mul.-

tiple foe¢i of stimulus production as Lewls holds, or to circus
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contractions according to Garrey and Mines, the process obviously

PR

terminates suddenly. T™at this is less likely on Iewis! survosi-
tion than en that of Garrey and Minea is poasible. For the moment
further speculation is perhaps wmwarranted,

(2) Further studies have been made with the dogs prepared
after the manner of Van Idersum. In experiments performed on an-
esthetized dogs, it was found that with doses of g-strophanthin and
of digitalis equivalent to therapsutic doses, increase of eontrac-
tion, increase of blood pressure, and change in the T-wave all took
place. Thether these changes take place in the intact, unanesthe-
tized dogs is of course unknown. It was thought that the dogs pre-
pared after the Van Leersum method offered an oppertunity to make
this test. They afforded at all events an opportunity to study the
blood pressure and the T-wave change simmltanecusly. I am unable
to report on the results of these experiments. The perfection of
the technique for taking the blood pressure has cosumed much time.
The original method of circular compression of the carotid turmel
had to be abandoned in favor of lateral compression.i The training
of the dogs to lie still for the duration of the experiment, while
not too great a trouble, has nevertheless been difficult. Mean-
vhile it is possible to report that the collection of control elsc-
trocardiograms and of blood pressure readings is being accomplished.

(3) Studies thich were made with Dr Noguchi on monkeys and
guine:a Pizs inoculated with leptospira icteroides and leptospira
Jctercheworvhag’ze have been completed. As in the case of yellow

fever ir humgn beings, the heart rate in experimental animels is

1
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‘slow, out of proportion to the temperature elevation. The mechanism

of slowing is one of the whole heart, that is to say, it involves the
sims rhytho. Irregularities were encountered but they were not sig-
nificant. Animals in which typlical disease did not develop and which
were killed, did not react as the infected ones did; the heart rate
did not become slow but remained at the narmal level.

Dr_levy has studied the size of the heart in pneumonia;

In a group of pneumonia patients serial telercentgenograms were made
during the acute stages of the disease and in convalescence. ILinear
measurements of the cardiac dlameters and planimetric determinations
of the size of the heart's silhouette have shown that in a large per-
centage of cases the heart dilates during the febrile periocd. The
return to its normal size is gradual, lagging behind the decline of
the pulse and temperature curves. In a series of control cases,
both normal and pathologic, no significant alteration in the sire of
the heart has been found over relatively long perieds of tims.

For outlining the cardiac silhouette a new technique has
been devised which substitutes exact instrumental delinaat.’u;n for the '
older free-hand nethod of 'comple_ting‘ the outline at the base and at
the dia.phragm. From the x-ray plate four points and two afcs, at
the right suricle and left ventricle, may be directly traced. -The
ca.rdiad outliner is completeci by deséribing the two remaining arcs
with the é.'ompa.ss, employirig as radius the d.istance-v 'betweazi the t.wo-

pointe which it is desired te comnect. In this fashion the sector

outlined by the arc joining these two points is a function of the i

distance between the two points vhich are joined, and its area varies :
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therefore, directly with this distance. By this msthod the total
actual shadow cast by the heart on the plate is not the area measured,
but a definite and conatant portion of it.

2. We have contimued the observations begun last year on the
use of strophanthin in the treatuent of heart failure., A group of
patients suffering from fibrillation of the auricles has received the
drug intravencusly. In addition to the usual clinical methods em-
pPloyed, a study of the venocus pressure was made. It has bsen found
that the venous pressure rises as heart failure develops, falling
rapidly with improvement in the clinical condition., The venous pres.
sure in normal individuals in bed ranges from about 5 to 15 cm. of
water; in heart failure it is not uncommon to find the venous pressure
riss to 25 cm. of water. After treatment with strophanthin, in as
short & period as one hour, the venocus pressure has fallen from this
level to 5 cm. of water with coincident relief in the patient's symp-
toms. This study is being contimued.

3. The saus group of patients has at different times received
digitalis by mouth. Dosage and the rate of utilization of the drug
in the body have been particﬁlarly studied, From the observations of
Egglestoﬁ it has becoms clear that large doses of digitalis may be '
given by‘mouth safely and with therapeutic effects in surprisingly
ghert time. Our own studies have confirmed these findings. It ap-
pears, however, that to attempt to calculate the dose of digitalis by
the ‘body weight method, as Eggleston recommended, is disappointing.

The difficulty appears when ons considers that the optimum
therapeutic effect, which may be determined easily by available eriter.

ja, 1s obtained in the same patient on different occasions by doses of
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different magnitude and is observed in different patients of ths

sare weight after quite different amounts of the drug. Other methods
for arriving at the proper dosage hat%e been suggested and sfudied.

The amount of the muscle of the heart has, for example, been supposed
to bear a relation to the amount of the striated muscle mass in the
body in the belief that striated muscle is the most active tissue
which the heart is called upen to supply. To estimate this mass
creatinin determinations in the urine have been made, for the excre-
tion of creatinin is constant and is dependent on the volume of stri-
ated muscle. Here again there has been disappointment, for the
arount of creatinin tears no constant relation to the effective dose
of digitalis, The same may be said of the use of the surface area
in relation to digitalis dosage., The attempt to utilize an estimate
of the rate of excretion or utilization of digitalis over a long per-
1cd of tims is also unavalling in patients who require contimued digi-
talization. In brief, there are many unknown factors concerned in
the mechanism of heart fallure, so that it is unsound to attempt to
calculate the dosage of digitalis in terms of any one of them, or so
far as we know now on the basis of any corbination. The dose to be
given to a given patient at any timc oi to the seme patient at differ-
ent timeﬁ mst apparently still be ectimated according to criteria we
have so far found uéeful - the fail in rate in auricular fibril'lat‘ion;
the change in the T-wave of the electrocardicgram; obvicus changés in
breathing; and ths subjective ‘sensations of the patient.

4. A new strophanthin compound, obtained from Dr Jacobs and

Dr Heidelberger of the Rockefeller Institute, has been experimented




with by Dr levy in cats. It is obtained from g- strophanthin by
hydrolysis, and from the preliminary observations which have been
made in animals, appears to be less taxic, though therapeutically

as effective as the mother substance. Provided this compound can be
isolated in crystalline form by the chemists, further studies, even-
tually to include observations on patients, will be wade.

Dr Binger has dsvised a method for studying accurately the

lung volume in individuals who are short of breath. This method was
reported at a recent meeting of The Society for Experimental Medicine
and Blology. At pfesent thie method is being applied to cases of
compensated heart disease and to cases of heart failure in various
stages of decompensation. Cases of auricular fibrillation lend then-
selves admirably to this study, for the degree of decompensation can
be controlled by digitalis therapy. 4s effort 1s being made to cor-
relate certain symptoms and rhysical signs with lung voluus changes
both absolute and percentile. Data are being accumulated but are not
yet sufficlient to serve as the basis of generalization which it is
hoped will throw light on the mechanism of reduced vital capacity and
of dyspnea. |
The problem of dyspnea is being studied also from the point

of view of circulatory stagnation.

| Cther ﬂxenomena of circulatory stagnation are being investi-

gated in patients and in animals. Of particular interest appear to

be: (1) The relation of oxygen ‘content and cepacity of arterial ani
venous blood. It has been found that content and capacity bear an

inverse relationship in animals in experimentally produced anageriia.
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A similar study will, it is hoped, be undertaken to examine this re-
lationship in patients under conditions of anoxemia seen in heart
diseane. (2) The relation of elevation of temperature to heart fail-
ure and circulatory stagnation. An hypothesis has been found which
appears to explain this relationdhip. It is that the elevation of
rectal temperature which has been fournd results from faulty heat dis-
sipatien. Data on body temperature are being accunmlated in a pre- t
liminary way in a variety of pathologic states. The facts so far :
obtained appear to throw light an the fever seen in heart fallure and SE;
to associate its occurrence with eirculatory stagnation.

Dr Raisbeck has contimied in the manner in which, as has

been repoarted from time to tims, he began to make measurements of

electrocardiograms made here of soldiers returned from France. It is,
as has been pointed out, a laborious undertaking anci will require some
time to complets. His work is admirabdle and leads to the expectation
that its results will serve as the basis of reliable generalizations
on the dimensions of the normal electrocardiogram.

Recently we have administered quinidin sulphate, a cinchona
derivative, to patients. Formerly quinin was mch used as a cardiac
remedy. Recently (1918) quinidin, a stereoisomer of quinin, was in-
troduced by Frey in Schitterhelm's clinic. He found it effective in
converting auricular fibrillation into a normal cardiac rechanism in
a routine investigation of the usefulners éf drugs of this series.

Since his ariginal publication, the reports of 83 cases of auricular

fibrillation,in which the drug has been used, have been published.

In 42, or 50.6 per cent of these cases, the fibrillatory mechaniem of
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the heart is reportcd to have been successfully restored to a normal
sims thvthm.

This effect was so astonishing that Dr levy was induced to
repeat the German observations. In the past few weeks the drug has
been administered to four patients suffering from this condition.
All these patients were known to be subject to fibrillation far long

periods of time. 1In two patients success in restoring the norml

cardiac machanism was actually attained. In a third, transient aur-
icular flutter followed the administration of the drug; and in the
fourth case no effect was attained. It is possible that with increas-

ing mowledgse & greater percentage of success 1is possible, especially

in cases like the omes in which auricular flutter occurred. The dur-
ation of the effect of this drug, if omm may judge from the experiencs
cited in the literature, 1s short, lasting on the average one weel to
one month; the longest case observed remained normal four months. The
first petient observed here has now maintained a normal mechanism for
ten days. We are studying the drug, both in patients and in experi-

ments,




